water with a resistivity of 18.2 M/cm was used throughout this study.
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All oligonucleotides were custom-synthesized by Shanghai Sangon Biological Engineering Technology and Services Co., Ltd. (Shanghai, China). The sequences information was listed as Table 1 . Before using, the circular templates were mixed with the primers, heated to 65 °C for 10 min, and then reacted with T4 ligase after cooling to room temperature to link 5' and 3' end of these circular templates. The non-reacted circular templates and primers were cleaned by adding 5 L Exconuclease I and 2 L Exconuclease III and heating to 37 °C for 30 min. The Exconuclease I and Exconuclease III were deactivated on 90 °C for 15 min. (The difference between NI(G) and NI(P) was shown with blue and red color respectively.
The difference between AB(P) and A(G) was shown with underlined italic letters. The double underlined letters of CNS(A) referred to the sequences hybridized with AB(P) and A(G). The wavy underlined letters of RuSP referfed to the sequences just hybridized with AB(P).
Apparatus.
Electrochemistry and ECL measurements were carried out with a model MPI-E II multifunctional electrochemical and chemiluminescent analytical system (Xi'an Remax Electronic Science and Technology Co., Xi'an, China) with a conventional three-electrode system, where a Ag/AgCl was employed as the reference electrode, a platinum wire was employed as auxiliary electrode, and a glassy carbon electrode (GCE) with/without modification was employed as the working electrode, respectively. The purification and characterizations of the ECL materials labeled nucleotide sequences were performed on ultimate 3000 high performance liquid chromatography system (HPLC, Thermo Scientific, PA, USA). Laser confocal microscopy measurements were performed with FITC labelled P-gp antibodies and DEPI by laser confocal microscope (Leica Microsystem Inc., Heidelbery, Germany).
Optimization of the AuNPs deposition.
For the electrodeposition of AuNPs, the deposition time was a main factor, which was optimized with different electrodeposition time and characterized by SEM. As shown in the Figure S1 , the particle size and amount of the particles were increased with the increasing electrodeposition time from 10 s to 60 s. When the deposition time was larger than 30 s, there were some agglomerated particles, which may decrease the special characters of nano-materials.
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Thus, the 30 s was employed as the optimized electrodeposition time for the modification of AuNPs on the electrode surface. 
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ECL mechanism of the proposed ECL assay.
Many different co-reactants could enhance the ECL emission of Ru(bpy) 3 2+ system with different mechanism, in which amine was the most widely used co-reactant. For the Ru(bpy) 3
2+
system with amine, such as TPrA as co-reactant used in the as-proposed ECL assay, the mechanism was formulated as Scheme S1, which included three main reactions: (1) Scheme S1 Schematic illustration for the mechanism model of the proposed Ru(bpy) 3 2+ -based ECL assay.
Characterization of the Rolling Circle Amplifications.
Polyacrylamide gel electrophoresis could provide a versatile and high resolution method to characterize the nucleotides according to their molecular weight and electrophoretic mobility, which was employed to characterize the efficiency of the amplification approach in this work, specially rolling circle amplification (RCA) and specific enzymatic splicing via DSN. As shown in Figure S2 , the molecular weight of the studied nucleotides could be investigated by the distant 
Drug Resistance Assay with the Conventional Strategies.
To validate the performance of the proposed competitive method-based ECL assay for early detection of drug resistance, herein, the expression of P-gp was detected by the conventional strategies, specially western blotting with glyceraldehyde 3-phosphate dehydrogenase (GAPDH)
as the control protein and confocal laser scanning microscope. As shown in the western blotting image of P-gp and GAPDH expression ( Figure S3 ), the expression of GAPDH was on a stable level, whereas the expression of P-gp was increased with the ratio of MCF-7/ADR with MCF-7.
Based on the gray level analysis, the expression of P-gp and GAPDH could be evaluated based on the gray values, and then the concentration ratio between P-gp and GAPDH could be S-9 calculated quantitatively as shown in Figure 4A with correlation coefficient of 0.9924 and detection limit of 13.99%. Fluorescent Index = eq.
As shown in Figure 4B , the Fluorescent Index increased with the ratio of MCF-7/ADR with MCF-7 with correlation coefficient of 0.9569 and detection limit of 6.07%. 
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